Economics and ecology of diversification: the case of tropical tree crops by Ruf, François (ed.) & Schroth, Götz (ed.)
Economics and Ecology of Diversiﬁcation















Éditions Quæ, R10,78026 Versailles cedex, France
ISBN 978-94-017-7293-8 ISBN 978-94-017-7294-5 (eBook)
DOI 10.1007/978-94-017-7294-5
Library of Congress Control Number: 2015943802
Springer Dordrecht Heidelberg New York London
© Éditions Quæ 2015
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, speciﬁcally the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microﬁlms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a speciﬁc statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made.
Printed on acid-free paper
Springer Science+Business Media B.V. Dordrecht is part of Springer Science+Business Media
(www.springer.com)
Contents
1 Introduction—Economic and Ecological Aspects
of Diversification of Tropical Tree Crops . . . . . . . . . . . . . . . . . . . 1
François Ruf and Götz Schroth
2 Diversification of Cocoa Farms in Côte d’Ivoire:
Complementarity of and Competition from Rubber Rent . . . . . . . 41
François Ruf
3 Coconut Farmers and Lethal Yellowing Disease:
A Case Study in Two Villages in Ghana’s Central Region . . . . . . 87
Jean Ollivier, Philippe Courbet and Richard Democrite
4 From the Coffee-Cocoa Combination to Oil Palm Cycles:
The Case of Dabou and Aboisso in Côte d’Ivoire . . . . . . . . . . . . . 103
Vylie Tientcheu Sayam and Emmanuelle Cheyns
5 Development of Oil Palm Plantations and Orange Groves
in the Heart of the Cocoa Territory in Eastern Ghana . . . . . . . . . 121
Isabelle Michel-Dounias, Laure Steer, Emmanuelle Giry,
Claude Jannot and Jean-Marie Kalms
6 Rubber in the Kingdom of Cocoa. The South-West
of Côte d’Ivoire in the 1990s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
Armand Yao and Kouame Fiko
7 Rubber: Natural Rent, Capitalization Rent?
West-Central Côte d’Ivoire and Southern Thailand . . . . . . . . . . . 159
François Ruf, Bénédicte Chambon and Chaiya Kongmanee
v
8 From Firestone to Michelin, a History of Rubber
Cultivation in a Cocoa-Growing Country: Ghana . . . . . . . . . . . . . 179
Emmanuel Akwasi Owusu and François Ruf
9 Extensive Fish Farming, a Complementary Diversification
of Plantation Economies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
Marc Oswald
10 Determinants in the Choice of Perennial Crops
in Diversified Production Systems of Rubber Growers
in South-Western Cameroon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
Bénédicte Chambon and Simon Gobina Mokoko
11 Socio-economic Conditions of Horticultural Diversification
in Cocoa Production Systems in Southern Cameroon . . . . . . . . . . 239
Ludovic Temple and Jules-René Minkoua Nzié
12 Agroforestry-Based Diversification for Planting Cocoa
in the Savannah of Central Cameroon . . . . . . . . . . . . . . . . . . . . . 253
Patrick Jagoret, Frank Enjalric and Éric Malézieux
13 Diversifying Central American Coffee Agroforestry
Systems via Revenue of Shade Trees . . . . . . . . . . . . . . . . . . . . . . 271
Philippe Vaast, Mario Martínez, Axelle Boulay,
Benito Dzib Castillo and Jean-Michel Harmand
14 Coconut- and Cocoa-Based Agroforestry Systems
in Vanuatu: A Diversification Strategy in Tune
with the Farmers’ Life Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283
Laurène Feintrenie, Frank Enjalric and Jean Ollivier
15 The Place of Cocoa and Coconut Cultivation
in Family Plantations in Peninsular Malaysia . . . . . . . . . . . . . . . . 297
Pierre Dupraz and Murielle Morisson
16 Diversification and Perennial-Crop Cycles
in Aceh, Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323





Washington DC, NW, USA
Benito Dzib Castillo
Instituto Tecnológico de Chiná
Campeche, CP, México
Bénédicte Chambon
UPR Systèmes de Pérennes,
Cirad-Persyst, Montpellier, France;
Irad-Ekona, National Rubber
Plantation Programme, Latex Plants
Programme, Buea, Cameroon
Emmanuelle Cheyns
UMR Moisa, TA C-99/15, Cirad,
Montpellier Cedex 5, France
Philippe Courbet







INRA, UMR 1302 Smart, Rennes,
France; Agrocampus Ouest, UMR1





CIRAD-UR B&SEF, Biens et
Services des Ecosystèmes Forestiers
tropicaux, Département
Environnements et Sociétés,
Campus International de Baillarguet,
TA C-105/D, 34398 Montpellier
Cedex 5, France
Kouame Fiko
BNETD, Abidjan, Côté d’Ivoire
Emmanuelle Giry


















SupAgro, Montpellier Cedex 1,
France
Claude Jannot
Cirad-Persyst, Montpellier Cedex 05,
France
Jean-Marie Kalms
UMR 951 Innovation, Cirad-ES,
Montpellier Cedex 05, France
Chaiya Kongmanee
Prince of Songkla University, Hat
Yai, Thailand
Éric Malézieux
Cirad-Persyst, UPR Hortsys, UPR
Fonctionnement Agroécologique et




Carrera Diagonal 16 No. 44-26
Pasto, Nariño, Colombia
Isabelle Michel-Dounias
UMR 951 Innovation, Institut des
régions chaudes (Montpellier
Supagro), Montpellier Cedex 05,
France
Murielle Morisson
18 Avenue Pasteur, Maule, France
Jules-René Minkoua Nzié
Département d’économie publique,
FSEG—Université de Yaoundé II—
SOA, Yaoundé, Cameroon
Jean Ollivier
Cirad-Persyst, UPR Systèmes de
Pérennes, Montpellier Cedex 5,
France
Marc Oswald
Istom, Cergy Pontoise, Cedex,
France; Apdra Pisciculture Paysanne,
Massy, France
Emmanuel Akwasi Owusu





Cirad-Bios, UMR RPB IRD,
Montpellier Cedex 5, France
François Ruf
UMR Innovation, Cirad-ES, TA
85/15 (Bât. 15, Bur. 223),
Montpellier Cedex 5, France
Vylie Tientcheu Sayam
Ecole Nationale Supérieure de
Statistique et d’Economie Appliquée,
Abidjan, Ivory Coast
Götz Schroth Santarém, Pará, Brazil
Laure Steer





UMR Innovation, Cirad-ES, TA
C-85/15 (Bât. 15, Bur. 302),
Montpellier Cedex 5, France
Philippe Vaast
Icraf, Gigiri, Nairobi, Kenya; UMR
Écologie Fonctionnelle et
Biogéochimie des Sols et
Agroécosystèmes—(Montpellier
SupAgro–Cirad–Inra–IRD),
Cirad-ES, Montpellier Cedex 2,
France
Armand Yao
Ecole Nationale Supérieure de
Statistique et d’économie
Appliquée, Abidjan Ivory Coast,
Côté d’Ivoire
Yoddang
Cirad, Jakarta, Indonesia
Contributors ix
